short-time period, we only focused on observational studies in this meta-analysis. First round of selection.
The first round of selection was based on title and abstract according to the search 1 0 8
terms ("telomere", "alcohol", and "ethanol") . If either the set ("telomere" and indicating no publication bias. the article; primaryAnalysis, indicating if the primary goal of the study is to investigate the AC-TL association; sigAssoc, indicating if the AC-TL association is significant (*p<0.05); bothSex, indicating if the AC-TL association study is based on women-only data, men-only data, or based on both women and men data; pvalue, the p-value for testing the AC-TL association; testStat, test statistic; nTotal, the number of total sample size in the AC-TL association study; meanAge, mean age of subjects in the AC-TL association study; sepNonDrinker, indicating if the AC-TL association study includes a non-drinker category; continent, indicating which continent the subjects were from.
Among the 27 studies, 11 studies have primary goals to detect the AC-TL association.
4 9
Among the 11 studies, two were cohort studies [16, 34] , two were case-control 2 5 0 studies [14, 15] , and seven were cross-sectional studies [14, 16, 19, 25, 29, 34, 40] . As for sex-specificity, eight studies are men only studies [14, 16, 20, 23, 27, 30] , four
studies are women only studies [19, 20, 29, 30] , and 15 studies contain both men and
women [15, 17, 18, 21, 22, 24-26, 28, 34, 38-40] . As for the categorization of AC, nine
studies have the category of non-alcohol drinkers [14, 15, 17, 18, 22, 23, 25, 40] , while
two studies did not provide this information [20] . As for study population, 16 studies 2 5 9
were based on populations in Europe [14, 16, 20-23, 26, 30, 34, 38] , six studies were
based on populations in America [19, 24, 25, [27] [28] [29] , four studies were based on Liptak's combined p-value is 8.76E-3. Two out of the three cohort studies and all four case-control studies reported Fisher's exact test showed that study population (p-value = 2.67E-3) is significantly
associated with the significance of the AC-TL association. The significance of AC-TL association is not related to whether a study's primary goal is to test for AC-TL association (p-value=0.22), whether a study is based only on 2 9 3 men, only on women, or on both men and women (p-value=0.39), or whether a study has an AC category: never drinker (p-value=0.09). Cross-tables of the association between these factors and AC-TL association are in S4-S6 Tables online, respectively. Wilcoxon rank sum tests showed that both the total number of sample size 2 9 9
(p-value=0.51) and mean age (p-value=0.11) are not associated with the significance In this article, we conducted a meta-analysis to summarize the pieces of evidence in this meta-analysis, containing 44 studies of the AC-TL association. The pooled
evidence from the 27 independent studies showed that AC is significantly associated
with TL (Fisher's combined p-value=3.52E-8; Liptak's combined p-value=8.24E-3).
1 2
Study type (p-value=1.86E-3) and study population (p-value=2.67E-3) are
significantly associated with the significance of the AC-TL association. Using all 44 studies and ignoring the dependency among the 44 studies, The AC-TL
association still remained significant (Fisher's combined p-value=1.11E-16 and
Liptak's combined p-value=3.57E-5). If we considered only the four case-control studies and the 20 cross-sectional studies,
whether or not having an AC category "never drinker" is significantly associated with controls in all four case-control studies are never drinkers and that only five out of the 3 2 5 20 cross-sectional studies had the never-drinker category, we guess that the effect of
study type on the significance of the AC-TL association is probably due to the 3 2 7
comparison of ever drinkers to never drinkers. Parallel pie chart and the cross- the association between whether a study has an AC category as never-drinker and the Table online .
Since there is only one study from Australia, we regroup study population to four Asia 3 3 2 studies and 23 non-Asia studies; the study population is still significantly associated
with the significance of the AC-TL association (p-value=0.012). Parallel pie chart and
the cross-table of the association between whether the population of a study was interesting to investigate why all four studies from Asia reported significant AC-TL 3 3 7
association. It is interesting to observe that all four women-only studies reported non-significant
associations between AC-TL, although sex-specificity is not significantly associated studies are needed to confirm if this observation is by chance or not. Theoretically, longitudinal study (cohort study) would be better than cross-sectional 3 4 5 study or case-control study in that cohort study could infer if heavy alcohol for cohort studies [38] . First, it would be hard to make sure the procedure to measure other is cohort study [16, 34] . We assumed that the significance of the AC-TL 3 8 2 association in different types of studies within the same article is independent. The quantifications of TL are quite different among the 27 analyses. Sixteen analyses normalized telomere-to-centromere ratio (NTCR) [15] and fifteen studies used the 3 8 7
relative telomere to single copy gene (T/S) ratio [14, 17-19, 22, 25, 27, 28, 34, 38-40] .
One study assessed TL with Z-score of T/S ratio [29] . One study assessed TL by 3 8 9
terminal restriction fragment (TRF) [26] . Nine analyses used kilobase (kb) as the unit
of TL. Three analyses divided TL into three [23, 24] or four categories [34] . Three
analyses took the logarithm of TL [20, 40] . The difference in the TL quantification makes it difficult to aggregate data and interpret results. In future, it would be
beneficial to have guidance on how to standardize the quantification of TL. The quantifications of AC are also quite different among the 27 analyses. Twenty-three analyses measured AC on a continuous scale as alcoholic beverages per
week [17, 21, 25, 28, 30, 38, 39] quantifications of AC [15, 20] . In future, it would be beneficial to have guidance on
how to standardize the quantification of AC. Among the 27 main studies investigated in the present study, 15 studies reported test , 27, 29] . That is, the more alcohol consumption is, the longer telomere length is. did not mention how they defined "ever drinkers" [17] . Further investigation is 4 1 9
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warranted to study the differences of the AC-TL association among never drinkers, 4 2 0 moderate drinkers, and heavy drinkers. In summary, the present meta-analysis aggregated the p-values of 27 related studies hindered the use of meta-analysis to aggregate the evidence for the AC-TL association.
2 7
Factors, such as study type (case-control, cross-sectional, or cohort study), study and TL and if we take account for both beneficial and deteriorating effects of AC to 4 3 2 human health. Conceptualization: Jianqiang Li, Ji-Jiang Yang, Weiliang Qiu.
7 8
Data curation: Yu Guan, Faheem Akhtar, Xi Xu.
7 9
Investigation: Yu Guan, Jianqiang Li, Weiliang Qiu. 
